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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: page 7, line 
16, "172" appears it should be -174—. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 1-6, 8 5 9, 11-17, 19, 20, 22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Pellow (5,772,400). Pellow teaches in a gas turbine engine, a method for 
controlling a gap between a rotor blade tip and a turbine shroud, said method comprising: 
determining a cooling air requirement for said shroud; and controlling admission of 
cooling air to said turbine shroud area by adjusting a duty cycle of a modulating signal 
(col. 3, lines 8+) according to said cooling air requirement; a valve 70 controlling an air 
passage for said cooling air and wherein said controlling admission of cooling air 
comprises controlling said valve; said valve is positionable in one of a fully open (on) 
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position, when maximal air cooling results, and a fully closed (off) position, when no air 
cooling results; the valve control unit uses a signal representative an operating condition 
of said gas turbine engine for controlling said valve (e.g. throttle, fuel flow or other 
aircraft control demand); said modulating signal determines the position of said valve; 
said duty cycle comprises a light cooling mode and heavy cooling mode, wherein less 
cooling air is provided to the turbine area in said light cooling mode than in said heavy 
cooling mode. As for said operating condition is dependent on at least one of an aircraft 
cycle condition of said gas turbine selected from the group consisting of start; take-off, 
run-up, landing, normal cruise, low-level cruise, high-level cruise, low speed cruise, high 
speed cruise, reverse thrust, climb and descent, applicant lists all the known operating 
conditions of the engine, and the control signal will inherently be taken at one of these 
operation conditions. 

4. Claims 1-6, 8, 9, 1 1-17, 19, 20, 22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Redinger, Jr. et al (4,069,662). Redinger, Jr et al teach in a gas turbine 
engine, a method for controlling a gap between a rotor blade tip and a turbine shroud, 
said method comprising: determining a cooling air requirement for said shroud; and 
controlling admission of cooling air to said turbine shroud area by adjusting a duty cycle 
of a modulating signal according to said cooling air requirement (col. 4, lines 12+); a 
valve 44 controlling an air passage for said cooling air and wherein said controlling 
admission of cooling air comprises controlling said valve; said valve is positionable in 
one of a fully open (on) position, when maximal air cooling results, and a fully closed 
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(off) position, when no air cooling results; the valve control unit uses a signal 
representative an operating condition of said gas turbine engine for controlling said valve; 
said modulating signal determines the position of said valve; said duty cycle comprises a 
light cooling mode and heavy cooling mode, wherein less cooling air is provided to the 
turbine area in said light cooling mode than in said heavy cooling mode. As for said 
operating condition is dependent on at least one of an aircraft cycle condition of said gas 
turbine selected from the group consisting of start; take-off, run-up, landing, normal 
cruise, low-level cruise, high-level cruise, low speed cruise, high speed cruise, reverse 
thrust, climb and descent, applicant lists all the known operating conditions of the engine, 
and the control signal will inherently be taken at one of these operation conditions, note 
the system is not turned on when on the ground (col. 4, lines 40+). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Redinger, Jr. et al (4,069,662) in view of any of Falk (3,421,318), McArthur (6,209,309) 
and Nystrom (3,999,388). Redinger, Jr et al teach various aspects of the claimed 
invention including modulating the on-off valve but does not specifically teach a PWM 
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valve. Falk teaches modulating flows with a PWM valve with a duty cycle (col. 1, lines 
1 1+) is old and well known in the art. McArthur teaches using a PWM valve with a duty 
cycle is well known for its metering ability and low costs. Nystrom teaches using a 
PWM with a duty cycle solenoid controlled valve 37 to modulate a gas flow is old and 
well known in the art. It would have been obvious to one of ordinary skill in the art to 
employ a PWM valve with a duty cycle for the on-off control of the clearance control air, 
due to its low costs and/or flow modulating abilities and/or precise metering abilities. As 
for the duty cycles being between 0-50% in light cooling and 50-100% in heavy cooling, 
this is well known in the art as an obvious matter of using the workable ranges in the art. 
It would have been obvious to one of ordinary skill in the art to employ the claimed 
ranges as an obvious matter of finding the workable ranges in the art. 
7. Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pellow (5,772,400) in view of any of Falk (3,421,3 18), McArthur (6,209,309) and 
Nystrom (3,999,388). Pellow teaches various aspects of the claimed invention including 
modulating the on-off valve but does not specifically teach a PWM valve. Falk teaches 
modulating flows with a PWM valve with a duty cycle (col. 1, lines 1 1+) is old and well 
known in the art. McArthur teaches using a PWM valve with a duty cycle is well known 
for its metering ability and low costs. Nystrom teaches using a PWM with a duty cycle 
solenoid controlled valve 37 to modulate a gas flow is old and well known in the art. It 
would have been obvious to one of ordinary skill in the art to employ a PWM valve with 
a duty cycle for the on-off control of the clearance control air, due to its low costs and/or 
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flow modulating abilities and/or precise metering abilities. As for the duty cycles being 
between 0-50% in light cooling and 50-100% in heavy cooling, this is well known in the 
art as an obvious matter of using the workable ranges in the art. It would have been 
obvious to one of ordinary skill in the art to employ the claimed ranges as an obvious 
matter of finding the workable ranges in the art. 

8. Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Franconi et al (6,910,851) in view of any of Falk (3,421,318), McArthur (6,209,309) and 
Nystrom (3,999,388). Franconi et al teach in a gas turbine engine, a method for 
controlling a gap between a rotor blade tip and a turbine shroud, said method comprising: 
determining a cooling air requirement for said shroud; and controlling admission of 
cooling air to said turbine shroud area by adjusting a modulating signal according to said 
cooling air requirement (col. 7, lines 62+); a valve 302 controlling an air passage for said 
cooling air and wherein said controlling admission of cooling air comprises controlling 
said valve; said valve is positionable in one of a fully open (on) position, when maximal 
air cooling results, and a folly closed (off) position, when no air cooling results; the valve 
control unit 354 uses a signal representative an operating condition of said gas turbine 
engine for controlling said valve; said modulating signal determines the position of said 
valve; said duty cycle comprises a light cooling mode and heavy cooling mode, wherein 
less cooling air is provided to the turbine area in said light cooling mode than in said 
heavy cooling mode; said operating condition is dependent on at least one of an aircraft 
cycle condition of said gas turbine selected from the group consisting of start, take-off, 
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run-up, landing, normal cruise, low-level cruise, high-level cruise, low speed cruise, high 
speed cruise, reverse thrust, climb and descent (see col. 7, lines 62+; col. 8, lines 4+). 
The valve is a solenoid valve and as such would appear to inherently have a duty cycle. 
Alternately, Falk teaches modulating flows with a PWM valve with a duty cycle (col. 1, 
lines 1 1+) is old and well known in the art. McArthur teaches using a PWM valve with a 
duty cycle is well known for its metering ability and low costs. Nystrom teaches using a 
PWM with a duty cycle solenoid controlled valve 37 to modulate a gas flow is old and 
well known in the art. It would have been obvious to one of ordinary skill in the art to 
employ a PWM valve with a duty cycle for the on-off control of the clearance control air, 
due to its low costs and/or flow modulating abilities and/or precise metering abilities. As 
for the duty cycles being between 0-50% in light cooling and 50-100% in heavy cooling, 
this is well known in the art as an obvious matter of using the workable ranges in the art. 
It would have been obvious to one of ordinary skill in the art to employ the claimed 
ranges as an obvious matter of finding the workable ranges in the art. 
9. Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP 58- 
214603 in view of any of Falk (3,421,318), McArthur (6,209,309) and Nystrom 
(3,999,388). JP '603 teaches in a gas turbine engine, a method for controlling a gap 
between a rotor blade tip and a turbine shroud, said method comprising: determining a 
cooling air requirement for said shroud; and controlling admission of cooling air to said 
turbine shroud area by adjusting a modulating signal according to said cooling air 
requirement; a valve 16c-l, 16c-2, 16t-l, 16t-2 controlling an air passage for said cooling 
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air and wherein said controlling admission of cooling air comprises controlling said 
valve; said valve is positionable in one of a fully open (on) position, when maximal air 
cooling results, and a fully closed (off) position, when no air cooling results; the valve 
control unit 20 uses a signal representative an operating condition of said gas turbine 
engine for controlling said valve; said modulating signal determines the position of said 
valve; said duty cycle comprises a light cooling mode and heavy cooling mode, wherein 
less cooling air is provided to the turbine area in said light cooling mode than in said 
heavy cooling mode. The valve is a solenoid valve and as such would appear to 
inherently have a duty cycle. Alternately, Falk teaches modulating flows with a PWM 
valve with a duty cycle (col. 1, lines 1 1+) is old and well known in the art. McArthur 
teaches using a PWM valve with a duty cycle is well known for its metering ability and 
low costs. Ny strom teaches using a PWM with a duty cycle solenoid controlled valve 37 
to modulate a gas flow is old and well known in the art. It would have been obvious to 
one of ordinary skill in the art to employ a PWM valve with a duty cycle for the on-off 
control of the clearance control air, due to its low costs and/or flow modulating abilities 
and/or precise metering abilities. As for the duty cycles being between 0-50% in light 
cooling and 50-100% in heavy cooling, this is well known in the art as an obvious matter 
of using the workable ranges in the art. It would have been obvious to one of ordinary 
skill in the art to employ the claimed ranges as an obvious matter of finding the workable 
ranges in the art. 
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Contact Information 



Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Ted Kim whose telephone number is 571-272-4829. The 
Examiner can be reached on regular business hours before 5:00 pm, Monday to Thursday 
and every other Friday. 

The fax numbers for the organization where this application is assigned are 
571-273-8300 for Regular faxes and 571-273-8300 for After Final faxes. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Thorpe, can be reached at 571-272-4444. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist of Technology Center 3700, whose telephone 
number is 703-308-0861. General inquiries can also be directed to the Patents Assistance 
Center whose telephone number is 800-786-9199. Furthermore, a variety of online 
resources are available at http ://www.uspto. gov/main/patents.htm 



Ted Kim 
Primary Examiner 
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